The role of molecular chaperones in protein transport into the endoplasmic reticulum.
In eukaryotic cells export of the vast majority of newly synthesized secretory proteins is initiated at the level of the membrane of the endoplasmic reticulum (microsomal membrane). The precursors of secretory proteins are not transported across the microsomal membrane in their native state. Typically, signal peptides in the precursor proteins are involved in preserving the transport-competent state. Furthermore, there are two alternatively acting mechanisms involved in preserving transport competence in the cytosol. The first mechanism involves two ribonucleoparticles (ribosome and signal recognition particle) and their receptors on the microsomal surface and requires the hydrolysis of GTP. The second mechanism does not involve ribonucleoparticles and their receptors but depends on the hydrolysis of ATP and on cis-acting molecular chaperones, such as heat shock cognate protein 70 (hsc 70). In both mechanisms a translocase in the microsomal membrane mediates protein translocation. This translocase includes a signal peptide receptor on the cis-side of the microsomal membrane and a component that also depends on the hydrolysis of ATP. At least in certain cases, an additional nucleoside triphosphate-requiring step is involved which is related to the trans-acting molecular chaperone BiP.